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The epizootic of raccoon (Procyon lotor) rabies in the northeastern United States and the subsequent field evaluation of a vaccinia-rabies glycoprotein (V-RG) oral vaccine 14 provided an opportunity to examine over 500 raccoons from 1985 to 1993. When the raccoon rabies outbreak extended into New Jersey, canine distemper was already enzootic in the local raccoon population. 13 This communication documents concurrent infections by rabies virus and canine distemper virus (CDV) in a raccoon.
An adult clinically normal male raccoon was live trapped in Cape May, New Jersey, as part of a routine investigation of the efficacy of an oral wildlife rabies vaccination program. The animal was euthanized, and a complete necropsy was performed in the field. Gross lesions were not observed in any of the organs. A portion of cranial cervical spinal cord was collected for fluorescent antibody (FA) evaluation for rabies virus antigen, and representative tissue samples of heart, diaphragm, tongue, masseter muscle, lung, liver, gall bladder, kidney, pancreas, skin, spleen, eye, mesenteric lymph node, stomach, intestines, trachea, thyroids, esophagus, aorta, adrenal glands, urinary bladder, testicles, prostate, and the whole brain were fixed in formalin for histopathology. Immunohistochemical staining for rabies 5, 6 and canine distemper 16 antigen was done on cerebrum, cerebellum, and brain stem sections.
The rabies FA test on cervical spinal cord was strongly positive. Microscopically, occasional meningeal blood vessels revealed perivascular mild to minimal lymphocytic infiltrate. In the brain parenchyma, there was no inflammatory cellular reaction indicative of encephalitis (perivascular cuffing by lymphohistiocytic cells and multifocal gliosis). Negri bodies were present in large numbers in neurons of the cerebrum, cerebellum, and brain stem. In some of the cerebellar folia, there were extensive areas of demyelination and vacuolation in the white matter. At such sites, small multifocal areas of necrosis were present in the granular and Purkinje cell layers. Intranuclear eosinophilic inclusions were seen in some of the glial cells at the periphery of these necrotic foci.
Immunohistochemical staining 5,6 of the cerebellum and the brain stem revealed widespread rabies antigen in neuronal cytoplasm and its processes (Fig. 1) . CDV antigen was present only multifocally in the areas of cerebellum corresponding to the foci of necrosis in the cerebellar folia (Fig. 2) .
Additional lesions included multifocal granulomatous myocarditis with the intralesional presence of Hepatozoon procyonis, Sarcocystis kirkpatricki in the striated muscles of the tongue, diaphragm, and masseter muscle, and cross-sections of Capillaria sp. in the epithelium of tongue and esoph- agus. All of these parasites are common in raccoons in the eastern United States. 9 The FA, immunohistochemistry, and histopathologic findings support a diagnosis of a combined rabies and CDV infection in this raccoon. The lack of significant inflammatory cellular infiltrate in the brain is attributed to the immunosuppressive affects of CDV. 10 Microscopic lesions of canine distemper were not seen in other tissues.
Rabies and CDV infections have been documented in a variety of carnivores, 1, 12 and both diseases are considered major problems of raccoons in the northeastern United States. 2, 13 The CDV is capable of inducing immunosuppression in its host by various mechanisms, thereby facilitating concurrent infections by other organisms. 11 In raccoons, Tyzzer's disease was reported as a complication of canine distemper, 18 and there have been at least 4 reports of concurrent protozoal encephalitis 3, 4, 15, 17 with canine distemper. A Sarcocystis sp. morphologically identical to S. neurona, the etiologic agent of equine protozoal myeloencephalitis, was involved in 3 raccoons, 3, 15, 17 and Toxoplasma gondii was present in 1 raccoon. 4 Prior to the arrival of raccoon rabies in New Jersey, the state was considered enzootic for canine distemper. 13 Therefore, the diagnosis of concurrent rabies and canine distemper in a raccoon should not have been a surprise. One similar case of combined CDV infection and rabies has been reported previously in a raccoon. 8 In that raccoon, microscopic lesions indicating the presence of both rabies and canine distemper were observed. Unlike the currently described case, Negri bodies were not evident in that raccoon, but rabies antigen was detected by the FA test. 8 Because that raccoon was found outside of the raccoon rabies enzootic area, the source of the rabies virus was thought most likely to be a rabid bat, 8 and the lack of the histopathologic changes characteristic of rabies was attributed to the immunosuppressive affects of CDV and to the presence of a different rabies virus isolate (bat). Experiments have demonstrated that groups of raccoons infected with 2 different variants of rabies virus (canine and raccoon) not only had different clinical signs but also had a distinct distribution pattern of morphologic lesions. 7 In that experiment, the raccoons infected with the raccoon isolate exhibited sudden and dramatic neurologic signs, survived longer (20.6 Ϯ 2.7 days), and had microscopic lesions predominantly in the cerebral cortices, whereas raccoons infected with the canine isolate had mild neurologic signs, died suddenly after a shorter time (14.2 Ϯ 2.2 days), and had morphologic lesions confined to the brain stem region. 7 In these raccoons there was also marked variation in the presence and distribution of Negri bodies, which were more numerous and widespread at various anatomic sites in raccoons infected with the raccoon isolate. 7 In the brain of the raccoon of the present report, the distribution of Negri bodies was similar to that in raccoons naturally and experimentally infected with a raccoon rabies virus isolate. 6, 7 Dual infections with CDV and rabies virus appear to be infrequent and are most likely seen in animals that have persistent infection of the central nervous system with CDV. 16 The absence of CDV lesions in nonneuronal tissues of the raccoon in this report favors a diagnosis of a chronic and perhaps persistent CDV infection of the central nervous system. 16 A case with similar morphologic findings, paucity of cellular infiltrate, and abundance of Negri bodies was recently documented in an immunocompromised human AIDS patient with concurrent rabies infection. 10 Diagnosticians should be aware of the possibilities of these concurrent viral infections in raccoons with neurologic disorders. of nonvector transmission among horses has not been examined. In this report, we describe the presence of viable B. burgdorferi in the urine of 2 clinically normal mares housed in a Lyme disease-endemic region of Connecticut.
Approximately 100 ml of midstream urine was collected into sterile containers from 5 randomly chosen horses housed at the University of Connecticut. Rectal temperature, pulse, respiration rate, and complete blood counts were within normal limits for all 5 horses at the time of urine collection. Each horse was inspected while walking and was negative for signs of lameness. Urine was transported to the laboratory in a cooler. Under a laminar flow hood, 0.5 ml of each urine sample was placed in 7 ml of sterile Barbour-Stoenner-Kelly II medium (BSK II) 1 containing ciprofloxacin a (40 g/ml) and rifampicin a (20 g/ml) and incubated at 32 C. The remaining urine sample was centrifuged at 11,000 ϫ g for 20 minutes, and the sediment was resuspended in 3 ml of the supernatant; aliquots were frozen at Ϫ20 C for future antigen testing.
